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CLAIMS 



[Claim(s)] 

[Claim 1] The charge of organic electroluminescent element material shown by 
the following general formula [1]. 
General formula [1] 
[Formula 1] 



A and X1 -X4 express independently the arylene radical of the carbon atomic 
numbers 6-20 which are not permuted [ a permutation or ] among [type, 
respectively. Y1 -Y4 The organic radical shown by the following general formula 
[2] is expressed independently, respectively. 
General formula [2] 
[Formula 2] 






N-A 



N 




R 1 R 2 \ R 3 R 4 
II 

■c = c-f — c = c— z 



(R1 -R4 expresses among a formula the triple bond which expressed the aryl 
group which is not permuted [ the alkyl group which is not permuted / a hydrogen 
atom, a permutation, or /, a permutation, or ] and the cyano group, or R1, R2, or 
R3 and R4 combined.) Z expresses the aryl group which is not permuted [ a 
permutation or ]. a-d expresses the positive integer of 0-2. n expresses 0 or 1.] 
[Claim 2] The charge of organic electroluminescent element material according 
to claim 1 whose A is the condensation arylene radical of the carbon atomic 
numbers 10-20 which are not permuted [ a permutation or ] in the 
above-mentioned general formula [1]. 

[Claim 3] The charge of organic electroluminescent element material according 
to claim 1 or 2 which is the luminescent material for organic electroluminescent 
elements. 

[Claim 4] The organic electroluminescent element which is the layer in which at 
least one layer contains claim 1 thru/or the charge of organic electroluminescent 



element material given in three in the organic electroluminescent element which 
comes to form the organic compound thin film of two or more layers which 
contains a luminous layer or a luminous layer in inter-electrode [ of a pair ]. 
[Claim 5] The organic electroluminescent element according to claim 4 which 
comes to form the layer containing the third class amine derivative of aromatic 
series, and/or a phthalocyanine derivative between a luminous layer and an 
anode plate. 

[Claim 6] The organic electroluminescent element according to claim 5 the third 
class amine derivative of whose of aromatic series is the compound shown by 
the following general formula [3]. 
General formula [3] 



[Formula 3] 




N-G-N 




B1 - B4 express independently the aryl group of the carbon atomic numbers 
6-20 which are not permuted [ a permutation or ] among [type, respectively. G 



expresses the arylene radical which is not permuted [ a permutation or ].] 
[Claim 7] Claim 4 which comes to form the layer containing a metal complex 
compound or a nitrogen-containing five membered ring derivative between a 
luminous layer and cathode thru/or an organic electroluminescent element given 
in six. 

[Claim 8] Claim 4 whose metal complex compound is a compound shown by the 
following general formula [4] thru/or the organic electroluminescent element of 
seven publications. 
General formula [4] 
[Formula 4] 



Q1 and Q2 express independently the hydroxy benzoquinoline derivative which 
is not permuted [ the hydroxyquinoline derivative which is not permuted / a 
permutation or /, a permutation, or ] among [type, respectively. L The cycloalkyl 
radical which is not permuted [ the alkyl group which is not permuted / a halogen 



Q 



1 




/ 




atom, a permutation, or /, a permutation, or ], The aryl group, -OR (R is the aryl 
group which may also contain the nitrogen atom which is not permuted [ the 
cycloalkyl radical which is not permuted / the alkyl group which is not permuted / 
a hydrogen atom, a permutation, or /, a permutation, or /, a permutation, or ].) 
which may also contain the nitrogen atom which is not permuted [ a permutation 
or ] The ligand expressed with -0-Ga-Q3 (Q(Q4) 3 and Q4 express the same 
semantics as Q1 and Q2.) is expressed.] 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the luminescent material for the 
organic (electroluminescence EL) components and the light emitting device of 
high brightness which are used for the flat-surface light source or a display. 
[0002] 

[Description of the Prior Art] Promising ** of the application as a large area full 
color display device with a cheap solid-state luminescence mold is carried out, 
and, as for the EL element which used the organic substance, many 



development is performed. Generally EL consists of counterelectrodes of the 
pair the luminous layer and this whose layer were pinched. When electric field 
are impressed between two electrodes, an electron is poured in from a cathode 
side and, as for luminescence, an electron hole is poured in from an anode plate 
side. Furthermore, in case this electron recombines with an electron hole in a 
luminous layer and an energy level returns from a conduction band to a valence 
band, it is the phenomenon which emits energy as a light. 
[0003] Compared with the inorganic EL element, the conventional organic EL 
device had high driver voltage, and luminescence brightness and its luminous 
efficiency were also low. Moreover, property degradation is also remarkable and 
it had not resulted in utilization. In recent years, the organic EL device which 
carried out the laminating of the thin film containing an organic compound with 
the high fluorescence quantum efficiency which emits light by the low battery not 
more than 10V is reported, and the interest is attracted (refer to applied 
FIJIKUSU Letters, 51 volumes, 913 pages, and 1987). This approach used the 
luminous layer and the amine system compound for the hole injection layer for 
the metal chelate complex, green luminescence of high brightness has been 
obtained, several 1000 cd/m2 and the maximum luminous efficiency attain 1.5 
Im/W with the direct current voltage of 6-7V, and brightness has the engine 
performance near a practical use field. 



[0004] However, although luminescence reinforcement is improved for the 
organic EL device to current by the improvement of a configuration, it does not 
have still sufficient luminescence brightness. Moreover, it has the big problem of 
being inferior to the stability at the time of repeat use. This had chemically 
unstable metal chelate complexes, such as for example, a 
tris(8-hydroxyquinolinate)aluminium complex, at the time of electroluminescence, 
that of adhesion with cathode was bad, and had deteriorated greatly in 
short-time luminescence. Development of the luminescent material which has 
the luminescence capacity which was excellent for development of the organic 
EL device which had high luminescence brightness and luminous efficiency and 
was excellent in the stability in the time of repeat use, and is durable for the 
above reason is desired. 
[0005] 

[Problem(s) to be Solved by the Invention] Luminescence brightness of this 
invention is high and it is in offer of the organic EL device which was excellent in 
the stability in the time of repeat use. as a result of this invention persons' 
inquiring wholeheartedly, the luminescence brightness and luminous efficiency 
of an organic EL device which boiled further the charge of organic EL device 
material shown by the general formula [1], and used it at least are high, and it 
finds out that the stability in the time of repeat use is also excellent, and came to 



accomplish this invention. 
[0006] 

[Means for Solving the Problem] This invention relates to the charge of organic 
electroluminescent element material shown by the following general formula [1]. 
General formula [1] 
[0007] 
[Formula 5] 




[0008] A and X1 -X4 express independently the arylene radical of the carbon 

atomic numbers 6-20 which are not permuted [ a permutation or ] among [type, 

respectively. Y1 -Y4 The organic radical shown by the following general formula 

[2] is expressed independently, respectively. 

General formula [2] 

[0009] 

[Formula 6] 




c = c 



R 1 R 2 




n 



R 3 R 4 



c = c— Z 



[0010] (R1 -R4 expresses among a formula the triple bond which expressed the 
aryl group which is not permuted [ the alkyl group which is not permuted / a 
hydrogen atom, a permutation, or /, a permutation, or ] and the cyano group, or 
R1, R2, or R3 and R4 combined.) Z expresses the aryl group which is not 
permuted [ a permutation or ]. a-d expresses the positive integer of 0-2. n 
expresses 0 or 1 .] 

[0011] Furthermore, this invention is the above-mentioned charge of organic 
electroluminescent element material whose A is the condensation arylene 
radical of the carbon atomic numbers 10-20 which are not permuted [ a 
permutation or] in the above-mentioned general formula [1]. 
[0012] Furthermore, this invention is a luminescent material for organic 
electroluminescent elements shown by the above-mentioned general formula [1]. 
[0013] Furthermore, this invention is an organic electroluminescent element 
which is the layer in which at least one layer contains the above-mentioned 



charge of organic electroluminescent element material in the organic 
electroluminescent element which comes to form the organic compound thin film 
of two or more layers which contains a luminous layer or a luminous layer in 
inter-electrode [ of a pair ]. 

[0014] Furthermore, this invention is the above-mentioned organic 
electroluminescent element which comes to form the layer containing the third 
class amine derivative of aromatic series, and/or a phthalocyanine derivative 
between a luminous layer and an anode plate. 

[0015] Furthermore, this invention is the above-mentioned organic 
electroluminescent element the third class amine derivative of whose of aromatic 
series is the compound shown by the following general formula [3]. 
General formula [3] 



[Formula 7] 




N-G-N 




B1 - B4 express independently the aryl group of the carbon atomic numbers 



6-20 which are not permuted [ a permutation or ] among [type, respectively. G 
expresses the arylene radical which is not permuted [ a permutation or ].] 
[0016] Furthermore, this invention is the above-mentioned organic 
electroluminescent element which comes to form the layer containing a metal 
complex compound or a nitrogen-containing five membered ring derivative 
between a luminous layer and cathode. 

[0017] Furthermore, this invention is the above-mentioned organic 
electroluminescent element whose metal complex compound is a compound 
shown by the following general formula [4]. 
General formula [4] 
[Formula 8] 



Q 



1 




/ 




Q1 and Q2 express independently the hydroxy benzoquinoline derivative which 
is not permuted [ the hydroxyquinoline derivative which is not permuted / a 
permutation or /, a permutation, or ] among [type, respectively. L The cycloalkyl 



radical which is not permuted [ the alkyl group which is not permuted / a halogen 
atom, a permutation, or /, a permutation, or ], The aryl group, -OR (R is the aryl 
group which may also contain the nitrogen atom which is not permuted [ the 
cycloalkyl radical which is not permuted / the alkyl group which is not permuted / 
a hydrogen atom, a permutation, or /, a permutation, or /, a permutation, or ].) 
which may also contain the nitrogen atom which is not permuted [ a permutation 
or ] The ligand expressed with -0-Ga-Q3 (Q(Q4) 3 and Q4 express the same 
semantics as Q1 and Q2.) is expressed.] 
[Embodiment of the Invention] 

[0018] A of the compound shown by the general formula [1] in this invention, and 
X1 -X4 The arylene radical of the carbon atomic numbers 6-20 which are not 
permuted [ a permutation or ] is expressed independently, respectively. A and 
X1 -X4 Although an example is an arylene radical shown by an arylene radical 
and the following general formula [5], or general formulas [6], such as a 
phenylene group, a biphenylene radical, a terphenylene radical, a naphthylene 
radical, anthrylene group, a phenan tolylene radical, a full ORENIREN radical, a 
pyrenylene radical, and a thio phenylene group, it is not limited to these. 
Moreover, the condensation arylene radical of the carbon atomic numbers 10-20 
expresses the fused aromatic ring of the bivalence which consists of carbon 
atomic numbers 10-20 like a naphthylene radical, anthrylene group, a phenan 



tolylene radical, a full ORENIREN radical, and a pyrenylene radical. 
[0019] General formula [5] 
[Formula 9] 

— Ai^—D^Ar 2 - 



[0020] General formula [6] 
[Formula 10] 




[0021] here -- Ar1 -Ar4 of a general formula [5] and a general formula [6] The 
arylene radical of the carbon atomic numbers 6-20 which are not permuted [ a 
permutation or ] is expressed independently, respectively. The examples of AM 
-Ar 4 are arylene radicals, such as a phenylene group, a biphenylene radical, a 
terphenylene radical, a naphthylene radical, anthrylene group, a phenan tolylene 
radical, a full ORENIREN radical, a pyrenylene radical, and a thio phenylene 
group. D1 - D3 They are direct coupling or the joint radical of bivalence which 



consists of 1-50 atoms chosen from C, N, H, O, and S and which consists of 
rational combination chemically. 

[0022] R1 -R4 of the compound shown by the general formula [2] in this 
invention The aryl group or cyano group which is not permuted [ the alkyl group 
which is not permuted / a hydrogen atom, a permutation, or /, a permutation, or ] 
is expressed independently, respectively. R1 -R4 An example as an alkyl group 
which is not permuted [ a permutation or ] A methyl group, an ethyl group, a 
propyl group, butyl, sec-butyl, tert-butyl, A pentyl radical, a hexyl group, a heptyl 
radical, an octyl radical, a stearyl radical, 2-phenyl isopropyl group, a 
trichloromethyl radical, a trifluoromethyl radical, There are benzyl, 
alpha-phenoxybenzyl radical, alpha, and alpha-dimethylbenzyl radical, alpha, 
and alpha-methylphenyl benzyl, alpha, and alpha-ditrifluoromethyl benzyl, a 
triphenylmethyl radical, an alpha-benzyloxybenzyl radical, etc. As an aryl group 
which is not permuted [ a permutation or ], there are a phenyl group, 
2-methylphenyl radical, 3-methylphenyI radical, 4-methylphenyl radical, 4-ethyl 
phenyl group, a biphenyl radical, 4-methyl biphenyl radical, 4-ethyl biphenyl 
radical, 4-cyclohexyl biphenyl radical terphenyl radical, 3, 5-dichlorophenyl 
radical, a naphthyl group, 5-methyl naphthyl group, an anthryl radical, a pyrenyl 
radical, etc. In a general formula [1], a-d expresses the positive integer of 0-2 
independently, respectively, and n expresses 0 or 1 independently, respectively. 



[0023] Z of the compound shown by the general formula [2] in this invention 
expresses independently the aryl group of the carbon atomic numbers 6-20 
which are not permuted [ a permutation or ], respectively. The examples of Z are 
aryl groups, such as a phenyl group, a biphenyl radical, a terphenyl radical, a 
naphthyl group, an anthryl radical, a phenan tolyl group, a fluorenyl group, a 
pyrenyl radical, and a thiophene radical, and the above-mentioned aryl group 
may have the substituent. The example of a substituent is R1 -R4. In addition to 
the alkyl group and aryl group which were described, there are an alkoxy group, 
the amino group, a cyano group, a hydroxyl group, a carboxylic-acid radical, a 
ether group, an ester group, etc. 

[0024] Although the example of representation of the compound of the general 
formula [1] of this invention is concretely illustrated to Table 1 below, this 
invention is not limited to this example of representation. 
[0025] 
[Table 1] 
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[0037] B1 of the compound shown by the general formula [3] in this invention - 
B4 An example is the aryl group of the carbon atomic numbers 6-20 which are 
not permuted [ a permutation or]. It is the aryl group which may contain nitrogen 
atoms, such as a phenyl group, a biphenyl radical, a terphenyl radical, a 



naphthyl group, an anthryl radical, a phenan tolyl group, a fluorenyl group, and a 
pyrenyl radical, and, specifically, each aryl group may have the substituent. G is 
the arylene radical of bivalence, it is the arylene radical of the bivalence which 
may contain nitrogen atoms, such as a phenylene group, a biphenylene radical, 
a terphenylene radical, a naphthylene radical, anthrylene group, a phenan 
tolylene radical, a full ORENIREN radical, and a pyrenylene radical, and each 
aryl group may have the substituent. 

[0038] Although the example of representation of the compound of the general 
formula [3] of this invention which is a hole-injection ingredient effective for 
below, and other ingredients is concretely illustrated to Table 2, this invention is 
not limited to this example of representation. 
[0039] 
[Table 2] 
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[0043] Q1 of the compound shown by the general formula [4] in this invention, 
and Q4 8-hydroxyquinoline, a 8-hydroxy quinaldine, a 8-hydroxy-2-phenyl 



quinoline, A 8-hydroxy-5-methyl quinoline, 8-hydroxy - hydroxyquinoline 
derivatives, such as 3, 5, and 7-trifluoro quinoline, and L The cycloalkyl radical 
which is not permuted [ the alkyl group which is not permuted / a halogen atom, 
a permutation, or /, a permutation, or ], The aryl group, -OR (R is the aryl group 
which may also contain the nitrogen atom which is not permuted [ the cycloalkyl 
radical which is not permuted / the alkyl group which is not permuted / a 
hydrogen atom, a permutation, or /, a permutation, or /, a permutation, or ].) 
which may also contain the nitrogen atom which is not permuted [ a permutation 
or ] -0-Ga-Q3 (Q(Q4) 3 and Q4 express the same semantics as Q1 and Q2.) is 
shown. Here, the alkyl group of R of a halogen atom, an alkyl group, a cycloalkyl 
radical, the aryl group that may also contain a nitrogen atom, and -OR radical, a 
cycloalkyl radical, and the aryl group that may also contain a nitrogen atom are 
R1 -R4 described by the aforementioned general formula [2]. The same radical 
is expressed. 

[0044] Although the example of representation of the compound of the general 
formula [4] used for the organic EL device of this invention below and the 
example of representation of an electron injection ingredient are concretely 
illustrated to Table 3, this invention is not limited to this example of 
representation. 
[0045] 
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[0050] 




[0051] The compound shown by the general formula [1] of this invention is a 
compound which has strong fluorescence in a solid state, and is excellent also in 



electroluminescence nature. Moreover, since it has collectively the electron 
injection nature which was excellent from hole injectional [ which was excellent 
from the metal electrode or the organic thin film layer ] and electron hole 
transportability, the metal electrode, or the organic thin film layer, and electronic 
transportability with it, it can be effectively used as a luminescent material, and 
even if it uses the electron hole transportability ingredient, electronic 
transportability ingredient, or doping ingredient of further others, it does not 
interfere. 

[0052] An organic EL device is a component in which one layer or a multilayer 
organic thin film was formed between an anode plate and cathode. In the case of 
the mold, the luminous layer is further prepared between an anode plate and 
cathode. A luminous layer contains luminescent material, and in order to make 
the electron hole which was poured in from the anode plate in addition to it, or 
the electron poured in from cathode convey to luminescent material, it may 
contain a hole-injection ingredient or an electron injection ingredient. However, 
since the luminescent material of this invention has very high luminescence 
quantum efficiency, high electron hole transport capacity, and electronic 
transport capacity and can form a uniform thin film, it can also form a luminous 
layer only by the luminescent material of this invention. A multilayer mold has the 
organic EL device which carried out the laminating with the multilayer 



configuration of (an anode plate / hole injection layer / luminous layer / cathode), 
(an anode plate / luminous layer / electronic injection layer / cathode), and (an 
anode plate / hole injection layer / luminous layer / electronic injection layer / 
cathode). Since the compound of a general formula [1] has a high luminescence 
property and has hole injectional, electron hole transport properties and electron 
injection nature, and electronic transport properties, it can be used for a 
luminous layer as a luminescent material. 

[0053] If there is need, in addition to the compound of the general formula [1] of 
this invention, the further well-known luminescent material, a doping ingredient, 
a hole-injection ingredient, and an electron injection ingredient can also be used 
for a luminous layer. An organic EL device can prevent the fall of the brightness 
by quenching, or a life by making it multilayer structure. If there is need, it can be 
used combining luminescent material, a doping ingredient, a hole-injection 
ingredient, or an electron injection ingredient. Moreover, improvement in 
luminescence brightness or luminous efficiency, and red and blue luminescence 
can also be obtained with a doping ingredient. Moreover, a hole injection layer, a 
luminous layer, and an electronic injection layer may be formed of the lamination 
more than a bilayer, respectively. In the case of a hole injection layer, in that 
case, the layer which conveys [ the layer which pours in an electron hole from an 
electrode ] an electron hole for an electron hole from a hole injection layer and a 



hole injection layer to a reception luminous layer is called an electron hole 
transportation layer. Similarly, in the case of an electronic injection layer, the 
layer which conveys [ the layer which pours in an electron from an electrode ] an 
electron for an electron from an electronic injection layer and an electronic 
injection layer to a reception luminous layer is called an electron transport layer. 
These each class is used by each factor, such as adhesion with the energy level 
of an ingredient, thermal resistance, an organic layer, or a metal electrode, 
choosing it. 

[0054] As the luminescent material which can be used for a luminous layer with 
the compound of a general formula [1], or a doping ingredient An anthracene, 
naphthalene, a phenanthrene, a pyrene, tetracene, Coronene, a chrysene, a 
fluorescein, perylene, phtalo perylene, Non [ naphthalo perylene and peri non, / 
phtalo peri non, / naphthalo peri ] A diphenyl butadiene, a tetra-phenyl butadiene, 
a coumarin, oxadiazole, Aldazine, bis-benzoKISAZORIN, bis-styryl, pyrazine, a 
cyclopentadiene, A quinoline metal complex, an amino quinoline metal complex, 
a benzoquinoline metal complex, Although there are an imine, diphenylethylene, 
a vinyl anthracene, a diamino carbazole, a pyran, thiopyran, poly methine, 
merocyanine, an imidazole chelation oxy-NOIDO compound, Quinacridone, 
rubrene, a fluorochrome, etc., it is not limited to these. 

[0055] The compound which has the capacity to convey an electron hole, as a 



hole-injection ingredient, has the hole-injection effectiveness which was 
excellent to the hole-injection effectiveness, the luminous layer, or luminescent 
material from an anode plate, and prevented migration into the electronic 
injection layer or electron injection ingredient of an exciton generated by the 
luminous layer, and was excellent in the thin film organization potency force is 
mentioned. Specifically A phthalocyanine derivative, a naphthalocyanine 
derivative, a porphyrin derivative, Oxazole, oxadiazole, triazole, an imidazole, 
imidazolone, Imidazole thione, pyrazoline, a pyrazolone, a tetrahydro imidazole, 
Oxazole, oxadiazole, a hydrazone, an acyl hydrazone, The poly aryl alkane, a 
stilbene, a butadiene, a benzidine mold triphenylamine, a styryl amine mold 
triphenylamine, a diamine mold triphenylamine, etc., Although there are 
polymeric materials, such as those derivatives and a polyvinyl carbazole, 
polysilane, and a conductive polymer, etc., it is not limited to these. 
[0056] The still more effective hole-injection ingredient in the hole-injection 
ingredient which can be used in the organic EL device of this invention is the 
third class amine derivative of aromatic series or phthalocyanine derivative 
shown by the general formula [3]. Specifically A triphenylamine, a tritolyl amine, 
a tolyl diphenylamine, N, N'-diphenyl-N, N' - (3-methylphenyl) -1, the 1'-biphenyl 
-4, 4'-diamine, N, N, N', N' - (4-methylphenyl) -1, the 1'-phenyl -4, 4'-diamine, N, 
N, N', N' - (4-methylphenyl) -1, the 1'-biphenyl -4, 4'-diamine, N and N' - 



diphenyl-N and N' - dinaphthyl -1 and 1' - the - bipheny! -4 and 4' - diamine -- N, 
N'-(methylphenyl)-N, N' -(4-n-buthylphenyl)- A phenanthrene -9, 10-diamine, 
Although there is oligomer or a polymer with the third class amines frame of such 
aromatic series, such as an N and N-bis(4-G 4-tolylamino 
phenyl)-4-phenyl-cyclohexane, etc., it is not limited to these. 
[0057] As a phthalocyanine (Pc) derivative, although there are a phthalocyanine 
derivative, naphthalocyanine derivatives, etc., such as H2 Pc, CuPc, CoPc, NiPc, 
ZnPc, PdPc, FePc, MnPc, ClAIPc, CIGaPc, CllnPc, CISnPc, CI2 SiPc, (HO) AlPc, 
(HO) GaPc, VOPc, TiOPc, MoOPc, and GaPc-O-GaPc, it is not limited to these. 
[0058] The compound which has the capacity to convey an electron, as an 
electron injection ingredient, has the electron injection effectiveness which was 
excellent to the hole-injection effectiveness, the luminous layer, or luminescent 
material from cathode, and prevented migration to the hole injection layer of the 
exciton generated by the luminous layer, and was excellent in the thin film 
organization potency force is mentioned, for example, full - me - non, although 
there are anthra quinodimethan, diphenoquinone, thiopyran dioxide, oxazole, 
oxadiazole, triazole, an imidazole, perylene tetracarboxylic acid, deflection 
ORENIRIDEN methane, anthra quinodimethan, anthrones, etc. and those 
derivatives, it is not limited to these. Moreover, sensitization can be carried out 
by adding the electronic acceptance matter into a hole-injection ingredient, and 



adding the electron-donative matter into an electron injection ingredient. 
[0059] In the organic EL device of this invention, a still more effective electron 
injection ingredient is a metal complex compound or a nitrogen-containing five 
membered ring derivative. As a metal complex compound, specifically 
8-hydroxyquinolinate lithium, Bis(8-hydroxyquinolinate)zinc, 

bis(8-hydroxyquinolinate)copper, Bis(8-hydroxyquinolinate) manganese, 
tris(8-hydroxyquinolinate)aluminium, Tris (2-methyl-8-hydroxyquinolinate) 
aluminum, A tris (8-hydroxyquinolinate) gallium, bis(10-hydroxy benzo[h] 
quinolinate) beryllium, Bis(10-hydroxy benzo[h] quinolinate) zinc, a 
bis(2-methyl-8-quinolinate) chloro gallium, Although there are a 
bis(2-methyl-8-quinolinate) (o-cresolate) gallium, bis(2-methyl-8-quinolinate) 
(1-naphth RATO) aluminum, a bis(2-methyl-8-quinolinate) (2-naphth RATO) 
gallium, etc. It is not limited to these. Moreover, as a nitrogen-containing 5 
member derivative, oxazole, a thiazole, oxadiazole, thiadiazole, or a triazole 
derivative is desirable. Specifically, it is 2 and 5-screw (1 -phenyl). - 1, 3, 
4-oxazole, Dimethyl POPOP, 2, 5-screw (1 -phenyl) -1,3, 4-thiazole, 2, 5-screw 
(1 -phenyl) - 1, 3, 4-oxadiazole, 2-(4'-tert-buthylphenyl)-5-(4"-biphenyl) 1, 3, 
4-oxadiazole, 2, 5-bis(1-naphthyl)-bis[ 1, 3, 4-oxadiazole, 1, and 4-] [2- (5-phenyl 
oxadiazolyl)] benzene, 1, 4-screw [2-(5-phenyl oxadiazolyl)-4-tert-butylbenzene], 
2-(4'-tert-buthylphenyl)-5-(4"-biphenyl)- 1, 3, and 4-thiadiazole - 2, 



5-bis(1-naphthyl)-bis[ 1, 3, 4-thiadiazole, 1, and 4-] [2- (5-phenyl thiadiazolyl)] 
benzene, 2-(4'-tert-buthylphenyl)-5-(4"-biphenyl)-, although there is 1, 3, 
4-triazole, 2, and 5-bis(1-naphthyl)-bis[ 1, 3, 4-triazole, 1, and 4-] [2- (5-phenyl 
triazoryl)] benzene etc. It is not limited to these. 

[0060] In this organic EL device, at least one sort of luminescent material, a 
doping ingredient, a hole-injection ingredient, and an electron injection 
ingredient other than the compound of a general formula [1] may contain in the 
same layer in a luminous layer. Moreover, it is also possible to prepare a 
protective layer on the surface of a component for the improvement of stability to 
the temperature of the organic EL device obtained by this invention, humidity, an 
ambient atmosphere, etc., or to protect the whole component with a silicone oil, 
resin, etc. 

[0061] What has a bigger work function than 4eV as a conductive ingredient 
used for the anode plate of an organic EL device is suitable, and organic 
conductive resin, such as the poly thiophene and polypyrrole, is used for gold 
oxide groups, such as tin oxide used for those alloys, such as carbon, aluminum, 
vanadium, iron, cobalt, nickel, a tungsten, silver, gold, platinum, and palladium, 
and an ITO substrate, and a NESA substrate, and indium oxide, and a pan. 
Although what has a work function smaller than 4eV as conductive matter used 
for cathode is suitable and those alloys, such as magnesium, calcium, tin, lead, 



titanium, an yttrium, a lithium, a ruthenium, manganese, and aluminum, are used, 
it is not limited to these. As an alloy, although magnesium/silver, 
magnesium/indium, a lithium/aluminum, etc. are mentioned as an example of 
representation, it is not limited to these. The ratio of an alloy is controlled by the 
temperature of the source of vacuum evaporationo, the ambient atmosphere, a 
degree of vacuum, etc., and is chosen as a suitable ratio. As long as an anode 
plate and cathode have the need, they may be formed of the lamination more 
than a bilayer. 

[0062] In order to make light emit efficiently in an organic EL device, as for at 
least one side, it is desirable to make it transparence enough in the 
luminescence wavelength field of a component. Moreover, the transparent thing 
of a substrate is desirable. The above-mentioned conductive ingredient is used 
for a transparent electrode, and it sets it up so that predetermined translucency 
may secure by approaches, such as vacuum evaporationo and sputtering. As for 
the electrode of a luminescence side, it is desirable to make light transmittance 
10% or more. Although a substrate is not limited if it has mechanical and thermal 
reinforcement and has transparency, it has a glass substrate and a transparency 
resin film. As a transparency resin film, a polyethylene and ethylene-vinyl 
acetate copolymerization object, An ethylene-vinyl alcohol copolymerization 
object, polypropylene, polystyrene, Polymethylmethacrylate, a polyvinyl chloride, 



polyvinyl alcohol, A polyvinyl butyral, nylon, a polyether ether ketone, the poly 
ape phone, A polyether ape phon, tetrafluoroethylene-perfluoroalkyl vinyl ether, 
Polyvinyl fluoride, tetrafluoroethylene-ethylene, and 

tetrafluoroethylene-hexafluoropropylene, Polychlorotrifluoroethylene resin, poly 
vinylidene fluoride, polyester, a polycarbonate, polyurethane, polyimide, 
polyether imide, polyimide, polypropylene, etc. are raised. 
[0063] Formation of each class of the organic EL device concerning this 
invention can apply which approach of the wet forming-membranes methods, 
such as the dry type forming-membranes methods, such as vacuum deposition, 
sputtering, plasma, and ion plating, spin coating, dipping, and flow coating. 
Although especially thickness is not limited, it is necessary to set it as suitable 
thickness. If thickness is too thick, in order to obtain a fixed optical output, big 
applied voltage will be needed and effectiveness will worsen. If thickness is too 
thin, even if a pinhole etc. will occur and it will impress electric field, sufficient 
luminescence brightness is not obtained. The usual thickness has the still more 
desirable range of 0.2 micrometers from 10nm, although the range of 10 
micrometers is suitable from 5nm. 

[0064] The solvent may be any, although suitable solvents, such as ethanol, 
chloroform, a tetrahydrofuran, and dioxane, are made to dissolve or distribute 
the ingredient which forms each class in the case of the wet forming-membranes 



method and a thin film is formed. Moreover, also in which organic thin film layer, 
suitable resin and a suitable additive may be used on a membrane formation 
disposition for pinhole prevention of the film etc. As possible resin of use, 
conductive resin, such as photoconductivity resin, such as insulating resin, such 
as polystyrene, a polycarbonate, polyarylate, polyester, a polyamide, 
polyurethane, polysulfone, polymethylmethacrylate, polymethyl acrylate, and a 
cellulose, and those copolymers, poly-N-vinylcarbazole, and polysilane, the poly 
thiophene, and polypyrrole, can be mentioned. Moreover, an antioxidant, an 
ultraviolet ray absorbent, a plasticizer, etc. can be mentioned as an additive. 
[0065] As mentioned above, organic EL device properties, such as luminous 
efficiency and the maximum luminescence brightness, were improvable by using 
the compound of this invention for the luminous layer of an organic EL device, 
and combining with a further specific hole injection layer or an electronic 
injection layer. Moreover, since it was very stable and usable luminescence 
brightness was obtained practical by still lower driver voltage to heat or a current, 
this component was also able to reduce sharply degradation which was a big 
problem to the former. 

[0066] The organic EL device of this invention can consider application as a 
flat-panel display and flat-surface illuminants, such as a flat TV, to the light 
source of the light source of a copying machine, a printer, etc., a liquid crystal 



display, instruments, etc., the plotting board, a beacon light, etc., and the 
industrial value is very large. 

[0067] The ingredient of this invention can be used also in fields, such as an 
organic EL device, an electrophotography photo conductor, an optoelectric 
transducer, a solar battery, and image sensors. 
[0068] 

[Example] Hereafter, this invention is further explained to a detail based on an 
example. 

On the glass plate with an ITO electrode washed example 1 , it is compound [ of 
Table 1 ] (3), 2, and 5-screw (1-naphthyl) as a luminescent material. -1,3, 
4-oxadiazole, and polycarbonate resin (Teijin formation : panlight K-1300) were 
dissolved in the tetrahydrofuran by the weight ratio of 5:3:2, and the luminous 
layer of 100nm of thickness was obtained with the spin coating method. The 
electrode of 150nm of thickness was formed with the alloy which moreover 
mixed silver with magnesium by 10:1, and the organic EL device was obtained. 
As for the luminescence property of this component, luminescence of 130 
(cd/m2), the highest brightness 3200 (cd/m2), and luminous efficiency 0.95 
(Im/W) was obtained by direct-current-voltage 5V. 

[0069] On the glass plate with an ITO electrode washed example 2, vacuum 
deposition of the compound (8) of Table 1 was carried out, the luminous layer of 



100nm of thickness was created, the electrode of 100nm of thickness was 
formed with the alloy which mixed silver with magnesium by 10:1 on it, and the 
organic EL device was obtained. The luminous layer was vapor-deposited under 
the conditions of a substrate temperature room temperature in the vacuum of 
10-6Torr. As for this component, luminescence of 110 (cd/m2), the highest 
brightness 2200 (cd/m2), and luminous efficiency 0.75 (Im/W) was obtained by 
direct-current-voltage 5V. 

[0070] On the glass plate with an ITO electrode washed example 3, the 
compound (12) of Table 1 was dissolved in the methylene chloride, and the 
luminous layer of 50nm of thickness was obtained with the spin coating method. 
Subsequently, vacuum deposition of the compound (B-10) of Table 3 was 
carried out, the electronic injection layer of 30nm of thickness was created, the 
electrode of 100nm of thickness was formed on it with the alloy which mixed 
silver with magnesium by 10:1, and the organic EL device was obtained. The 
luminous layer and the electronic injection layer were vapor-deposited under the 
conditions of a substrate temperature room temperature in the vacuum of 
10-6Torr. As for this component, green luminescence of 350 (cd/m2), the 
highest brightness 5400 (cd/m2), and luminous efficiency 1.3 (Im/W) was 
obtained by direct-current-voltage 5V. 

[0071] On the glass plate with an ITO electrode washed example 4, vacuum 



deposition of the compound (16) of Table 1 was carried out, and the luminous 
layer was formed at 50nm of thickness. Subsequently, vacuum deposition of the 
compound (B-3) of Table 3 was carried out, the electronic injection layer of 10nm 
of thickness was created, the electrode of 100nm of thickness was formed on it 
with the alloy which mixed silver with magnesium by 10:1, and the organic EL 
device was obtained. The hole injection layer and the luminous layer were 
vapor-deposited under the conditions of a substrate temperature room 
temperature in the vacuum of 10-6Torr. As for this component, green 
luminescence of about 410 (cd/m2), the highest brightness 10000 (cd/m2), and 
luminous efficiency 1 .6 (Im/W) was obtained by direct-current-voltage 5V. 
[0072] On the glass plate with an ITO electrode washed example 5-51, on 
condition that Table 4, vacuum deposition of the hole-injection ingredient was 
carried out, and the hole injection layer of 30nm of thickness was obtained. 
Subsequently, vacuum deposition of the luminescent material was carried out, 
and the luminous layer of 30nm of thickness was obtained. Furthermore, 
vacuum deposition of the electron injection ingredient was carried out, the 
electronic injection layer of 30nm of thickness was created, the electrode of the 
thickness of 150nm of thickness was formed on it with the alloy which mixed 
silver with magnesium by 10:1, and the organic EL device was obtained. Each 
class was vapor-deposited under the conditions of a substrate temperature room 



temperature in the vacuum of 10-6Torr. The luminescence property of this 
component is shown in Table 4. Luminescence brightness here is brightness at 
the time of direct-current-voltage 5V seal of approval, and all the organic EL 
devices of this example had the high brightness property more than highest 
brightness 10000 (cd/m2). As a component configuration of an organic EL 
device, the component which combined the hole-injection ingredient of a general 
formula [3] and the electron injection ingredient of a general formula [4] with the 
luminescent material of a general formula showed the best property. 
[0073] 
[Table 4] 
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[0074] On the glass plate with an ITO electrode washed example 52, vacuum 



deposition of the hole-injection ingredient (A-13) was carried out, and the hole 
injection layer of 40nm of thickness was obtained. Subsequently, vacuum 
deposition of the compound (8) was carried out as a luminescent material, and 
the luminous layer of 40nm of thickness was obtained. Furthermore, vacuum 
deposition of (B-11) was carried out as an electron injection ingredient, and the 
electronic injection layer of 30nm of thickness was obtained. Moreover, the 
electrode of 150nm of thickness was formed for the aluminum:lithium with the 
alloy of the ratio of 50:1, and the organic EL device was obtained. As for this 
component, luminescence of 8000 (cd/m2), the highest brightness 131000 
(cd/m2), and luminous efficiency 13.8 (Im/W) was obtained by 
direct-current-voltage 5V. 

[0075] The organic EL device was produced by the same approach as an 
example 52 except forming the hole injection layer of 5nm of thickness of a 
non-metal phthalocyanine between an example 53ITO electrode and a 
compound (A-13). As for this component, luminescence of 10000 (cd/m2), the 
highest brightness 99000 (cd/m2), and luminous efficiency 10.2 (Im/W) was 
obtained by direct-current-voltage 5V. 

[0076] The organic EL device was produced by the same approach as an 
example 48 except forming the hole injection layer of 15nm of thickness of a 
non-metal phthalocyanine instead of example 54 compound (A-13). As for this 



component, luminescence of 3500 (cd/m2), the highest brightness 77000 
(cd/m2), and luminous efficiency 5.8 (Im/W) was obtained by 
direct-current-voltage 5V. 

[0077] The organic EL device was produced by the same approach as an 
example 52 except using the luminous layer of 20nm of thickness which 
vapor-deposited the compound (8) and the compound shown in Table 5 by the 
weight ratio of 100:1 as 55 to example 64 luminous layer. The luminescence 
property of this component is shown in Table 6. Luminescence brightness here 
was brightness at the time of direct-current-voltage 5V seal of approval, and all 
the organic EL devices of this example have a high brightness property more 
than highest brightness 10000 (cd/m2), and were able to obtain the target 
luminescent color. 
[0078] 
[Table 5] 
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[0081] The organic EL device shown by this example is 


more than 


10000 



(cd/m2) as luminescence brightness, and was able to acquire high luminous 
efficiency altogether. About the organic EL device shown by this example, when 
carrying out continuation luminescence by 3 (mA/cm2), luminescence stable for 
1000 hours or more could be observed, and most dark spots were not observed. 
Since the fluorescence quantum efficiency of luminescent material was very high, 
the organic EL device which used the organic EL device ingredient of this 
invention has improved the maximum luminescence brightness and the 
maximum luminous efficiency in the component which used this luminescent 
material by attaining high brightness luminescence in a low current 
seal-of-approval field, and using a doping ingredient in a luminous layer in 



addition to the compound of a general formula [1]. Furthermore, the light emitting 
device of red luminescence or blue luminescence was able to be obtained by 
adding the doping ingredient of red luminescence or blue luminescence to the 
compound of the general formula [1] which carries out luminescence of a bluish 
green color, green, and yellow. 

[0082] The organic EL device of this invention attains improvement in luminous 
efficiency and luminescence brightness, and reinforcement, and does not limit 
the component production approaches used collectively, such as luminescent 
material, a doping ingredient, a hole-injection ingredient, an electron injection 
ingredient, a sensitizer, resin, and an electrode material. 
[0083] 

[Effect of the Invention] The organic EL device which used the organic EL device 
ingredient of this invention as a luminescent material was able to show 
luminescence of the high brightness in high luminous efficiency compared with 
the former, and was able to obtain the long lasting organic EL device, the 
organic EL device formed of an organic EL device boiling further at least the 
compound shown by this invention by the above, and using it and the 
component configuration of this invention became possible [ producing easily 
high brightness, high luminous efficiency, and a long lasting organic EL device ]. 



